An explanation for the disparate effects of synthetic peptides corresponding to human follicle-stimulating hormone beta-subunit receptor binding regions (33-53) and (81-95) and their serine analogs on steroidogenesis in cultured rat Sertoli cells.
We have recently reported that synthetic peptide amides corresponding to regions of human FSH beta-subunit, hFSH-beta-(33-53) and hFSH-beta-(81-95), bind to receptor and stimulate estradiol biosynthesis by cultured rat Sertoli cells. Because of experimental difficulties caused by the presence of free sulfhydryl groups in these peptides, synthetic analogs were prepared in which all Cys residues were replaced with Ser. These analogs, [Ser-51]-hFSH-beta-(33-53) and [Ser-82, 84, 87, 94]-hFSH-beta- (81-95), also bound to receptor but did not stimulate estradiol biosynthesis by cultured rat Sertoli cells. In order to explain this observation, we compared the effects of hFSH-beta-(33-53) and hFSH-beta-(81-95) and their Ser analogs on another recently recognized effect of FSH in Sertoli cells, namely its ability to promote influx of extracellular calcium. We and others have shown that estradiol biosynthesis by these cells is markedly decreased in the presence of high intracellular calcium. Cys-containing hFSH-beta-(33-53) and hFSH-beta-(81-95) did not increase influx of extracellular calcium over basal levels, whereas [Ser-51]-hFSH-beta-(33-53) and [Ser-82, 84, 87, 94]-hFSH-beta-(81-95) induced 2.8- and 1.8-fold increases, respectively. Cellular cAMP and estradiol biosynthesis in response to each Ser-substituted peptide were not significantly different from basal levels. Thus, the explanation for the observed disparate effects of Cys and Ser analog peptides on estradiol biosynthesis may be related to the ability of the Ser peptides to stimulate calcium entry but not cAMP accumulation in cultured rat Sertoli cells.